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(57) ABSTRACT

A method for producing a resilient force-transmitting mem-
ber, in particular for transmitting torques for example in a
motor vehicle or in an industrial application, wherein the
force-transmitting member is provided with at least two
receiving openings for connecting to force-transmitting com-
ponents, an elastomer body and at least one inlay loop embed-
ded in the elastomer body. The method includes positioning
the at least one inlay loop in a predetermined desired position
in a mold, providing at least one venting mandrel in the mold
one free end of which is in contact with the inlay loop,
injecting elastomer material into the mold, removing the at
least one venting mandrel and vulcanizing the elastomer
body.

13 Claims, 2 Drawing Sheets
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METHOD FOR PRODUCING A RESILIENT
FORCE-TRANSMITTING MEMBER, AND
RESILIENT FORCE-TRANSMITTING
MEMBER

The present invention relates to a method for producing a
resilient force-transmitting member, in particular for trans-
mitting torques for example in a motor vehicle or in an indus-
trial application, the force-transmitting member being pro-
vided with at least two receiving openings for connecting to
force-transmitting components, an elastomer body and at
least one inlay loop embedded in the elastomer body. The
invention further relates to a resilient force-transmitting
member which is produced by this method.

Force-transmitting members of this type are known from
the prior art. For example, the document DE 10 2005 003 459
B3 shows a joint disc, which can be employed in a drive train
of'a motor vehicle or in a steering column. Joint discs of this
type have a plurality of openings which are defined by bushes.
In the joint discs, these bushes in each case in pairs have a
plurality of loop bundles looped around them, so that tensile
forces can be transmitted between two adjacent bushes. The
bushes and loop bundles are embedded in an elastomer body.
With joint discs of this type, it is thus possible, for example, to
transmit torques between two shaft sections to be connected
to one another, with in each case three of the bushes being
connected to one shaft section and the bushes lying respec-
tively between these bushes being connected to the other shaft
section. Such a joint disc, owing to its resilient properties, can
compensate for an axial offset and an angle between the two
shaft sections due to cardanic deformation. Joint discs of this
type are distinguished by a long service life despite their
cardanic loading during operation, with a corresponding out-
lay on production.

Comparable force-transmitting members are also
employed in couplings, these being formed merely by force-
transmitting links, having two openings, with a single thread
bundle looped around them, the thread bundle and the bushes
being embedded in an elastomer body. Thread loops of this
type also have a long service life with excellent force-trans-
mitting behaviour despite their resilient deformability owing
to the embedded inlay loop.

It has been found, however, that in force-transmitting
members of this type various influences during production
can adversely affect the service life. For example, gas or air
inclusions at the loop bundle in the elastomer body can
shorten the service life. Against this background, it is the
object of the present invention to provide a method for pro-
ducing a resilient force-transmitting member, and a corre-
spondingly produced force-transmitting member, in which
air inclusions at thread bundles during production can be
largely prevented.

This object is achieved by the method described at the
outset, which comprises the following steps:

positioning the at least one inlay loop in a predetermined

desired position in a mould,

providing at least one venting mandrel in the mould, one

free end of which is in contact with the inlay loop,
injecting elastomer material into the mould,

vulcanising the elastomer material,

venting during or after vulcanisation via at least one vent-

ing opening created by means of the venting mandrel.

According to the invention, it is thus provided that before
elastomer material is injected into the mould for producing
the force-transmitting member, first of all individual venting
mandrels are positioned in the mould. These venting man-
drels can be already formed on the mould or be displaceable
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in the form of slides in the mould. The venting mandrels
create in the elastomer body venting openings, via which gas
orair inclusions can escape from the elastomer body. This can
take place even during the vulcanising, for example when the
venting mandrels are of hollow form, or when they are with-
drawn from the mould during the vulcanising of the. Alterna-
tively, this can also take place after the vulcanising, for
example by withdrawing the venting mandrels from the
mould or removing the entire mould. In other words, gas
inclusions or air bubbles which remain at the inlay loops
during the injection of the elastomer material are, according
to the invention, removed during the vulcanising or after the
vulcanising by the gas or air escaping via the venting open-
ings.

In principle, any venting opening provides a certain vent-
ing effect. Preferably, however, provision is made for the
venting openings to be formed with sufficient certainty up to
the inlay loop. For this reason, the method according to the
invention provides that the venting mandrel penetrates with
its free end into the inlay loop. Care is to be taken here that the
venting mandrel does not damage the inlay loop itself, but
only ensures that the venting opening created by the venting
mandrel actually extends up to the inlay loop and optionally
into the latter.

For simple introduction of the venting mandrel into the
inlay loop and for easier removal of the venting mandrel from
the elastomer material, it can be provided that the venting
mandrel has, at least in sections, a conical shape. Further-
more, it is possible for the venting mandrel to be provided
with a conicity or point at its free end. This too facilitates
penetration of the venting mandrel to a sufficient depth into
the inlay loop.

A development of the invention provides that the venting
mandrel is of solid form or formed with a hollow space. If the
venting mandrel is of solid form, the venting can take place
only after removal of the venting mandrel. If it is formed with
ahollow space, the venting can take place through the hollow
space of the venting mandrel.

According to the invention, it can be provided that the inlay
loop is formed by a thread bundle, the venting mandrel pro-
jecting into the thread bundle while displacing individual
threads. Damage to individual threads of the thread bundle is
avoided according to the invention.

A development of the method according to the invention
provides that the at least one venting opening is closed with
elastomer material or a material from an external source, after
the venting. This measure makes it possible to obtain a force-
transmitting member without openings, in which member
sufficient venting has taken place via the originally formed
venting openings, which have been subsequently closed. It is
also to be regarded as subsequent closing of these venting
openings when an individual venting mandrel has been
removed during the vulcanising to allow venting to occur, and
then during the vulcanising the originally formed venting
opening is closed with vulcanising elastomer material.

The invention further relates to a resilient force-transmit-
ting member, in particular for transmitting torques in a motor
vehicle or in an industrial application, the force-transmitting
member being provided with at least two receiving openings
for connecting to force-transmitting components, an elas-
tomer body and at least one inlay loop embedded in the
elastomer body. Here, it is provided that the force-transmit-
ting member is provided with at least one venting opening
which extends through the elastomer body to the at least one
inlay loop.

It can further be provided according to the invention that
the venting opening has, at least in sections, a conical course.
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A development of the invention provides that the force-
transmitting member has a joint disc with a plurality of inlay
loops which are arranged in the circumferential direction and
are embedded in the elastomer body, at least one inlay loop,
preferably each inlay loop, being assigned at least one venting
opening. The individual venting openings can be arranged
merely on one side of the joint disc or on two opposite sides.
Furthermore, it is possible for each inlay loop of the joint disc
to be assigned merely one or else more than one venting
opening. Preferably, in this connection, it is provided that the
venting opening is arranged in each case in a central region of
the inlay loop between two receiving openings.

Alternatively to a joint disc, it can be provided that the
force-transmitting member has a force-transmitting link with
at least one inlay loop which is embedded in the elastomer
body, the venting opening being arranged in a central region
of the inlay loops between two receiving openings. Inlay
loops of this type can be provided, for example, in coupling
arrangements, for example so-called link couplings. Further-
more, it is possible for the at least one inlay loop to be formed
in each case by a thread bundle.

The invention is explained below by way of example with
the aid of the accompanying figures, in which:

FIG. 1 shows a plan view of a joint disc according to the
invention;

FIG. 2 shows a sectional view along the section line A-A
from FIG. 1;

FIG. 3 shows a plan view of a force-transmitting link
according to the invention;

FIG. 4 shows a sectional view along the section line B-B
from FIG. 3.

In FIG. 1, a force-transmitting member formed as a joint
disc is shown in front view and designated generally by 10.
This member comprises a plurality of bushes 12 which are
arranged with their central points on a circular path K. The
bushes are embedded in a rubber-elastic elastomer body 14.
In the joint disc 10, there are embedded in each case a plural-
ity of textile thread bundles 16, 18 which are enclosed by the
elastomer mass. Reference is made in this regard to the sec-
tional illustration according to FIG. 2. It can be seen there
that, for example around the bushes 12, and 12, (see FIG. 1),
there are arranged in each case two thread bundles 16, and 16,
extending in different planes. Furthermore, a central thread
bundle 18, is looped around the bushes 125 and 12,. The
thread bundles 16 ensure a tensile force transmission between
adjacent bushes. The embedding in the rubber-elastic mass 14
ensures dimensional stability ofthe joint body and at the same
time the possibility of an elastic deformation, in order, for
example, to transmit a torque between two shaft sections (not
shown), the first shaft section being coupled to the bushes 12,
12, and 12 and the second shaft section being coupled to the
bushes 12,, 12, and 12.. The joint disc 10 allows, in a manner
known per se, also compensation for a certain axial offset
between the shaft sections and compensation for an inclina-
tion of these shaft sections with respect to one another due to
cardanic movements.

In FIGS. 1 and 2 there can further be seen venting openings
20 which are made in the elastomer body 14 during produc-
tion and which extend from its outside surroundings to the
respective loop bundles 16,, 16, and 18,. In other words, the
loop bundles are not isolated from the surrounding atmo-
sphere, but connected to it via the venting openings 20. These
venting openings 20 serve to ensure, during production, in
particular during the vulcanisation of the elastomer body, that
gas or air inclusions which result at the loop bundles during
injection of the elastomer material into a mould can escape
from the interior of the joint disc 10 and thus a service-life-
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reducing weakening of the joint disc owing to these gas
inclusions can be avoided. These venting openings 20 there-
fore extend up to the thread bundles 16, 18, preferably even
into them. They are obtained during production of this joint
disc by suitable mandrels.

Overall, the provision of suitable air openings 20 results in
a joint disc which is free from air inclusions and has an
increased service life. If desired, the venting openings 20 can
subsequently also be permanently closed with elastomer
material or material from an external source.

FIG. 3 shows a force-transmitting link 50 which is used, for
example, in a link coupling. This link also has two bushes 52,
52,, around which a loop bundle 54 (see FIG. 4) for tensile
force transmission is passed. The loop bundle 54 and the
bushes 52,, 52, are embedded in an elastomer body 56.

There can further be seen once again a venting opening 58
which is made in the force-transmitting link 50 for the same
purpose as described with reference to FIGS. 1 and 2 for the
joint disc. The venting opening 58 extends through the elas-
tomer body 56 to the thread bundle 54 and into the latter. It
has, at least in sections, a conical course in its inner region. It
should be pointed out that the venting opening 58 does not
damage individual threads of the thread bundle 54, but only
displaces them a little during production. It is important that
the air opening 58 establishes a connection between the loop
bundle 54 and the surroundings, in order enables a venting
and removal of air or gases which have been enclosed at the
thread bundle 54 during injection of the elastomer material.

Overall, the measure, according to the invention, of pro-
viding venting openings results in an increase in the quality of
corresponding force-transmitting members and thus a length-
ening of the service life, for a relatively low additional outlay
on production.

The invention claimed is:

1. A method for producing a resilient force-transmitting
member for transmitting torques, the force-transmitting
member being provided with at least two receiving openings
for connecting to force-transmitting components, an elas-
tomer body and at least one inlay loop embedded in the
elastomer body, comprising:

positioning the at least one inlay loop in a predetermined

desired position in a mould;

providing at least one venting mandrel in the mould one

free end of which is in contact with the inlay loop;
injecting elastomer material into the mould;

vulcanising the elastomer material; and

venting during or after vulcanisation via at least one vent-

ing opening created by means of the venting mandrel.

2. The method according to claim 1, wherein the venting
mandrel penetrates with its free end into the inlay loop.

3. The method according to claim 1, wherein the venting
mandrel has, at least in sections, a conical shape.

4. The method according to claim 1, wherein the venting
mandrel is of solid form or formed with a hollow space.

5. The method according to claim 1, wherein the venting
mandrel is provided with a conicity or point at its free end.

6. The method according to claim 1, wherein the at least
one inlay loop is formed by a thread bundle, the venting
mandrel projecting into the thread bundle while displacing
individual threads.

7. The method according to claim 1, wherein the at least
one venting opening is closed with elastomer material or a
material from an external source, after the venting.

8. A resilient force-transmitting member for transmitting
torques, comprising:

at least two receiving openings for connecting to force-

transmitting components;
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an elastomer body;

atleast one inlay loop embedded in the elastomer body; and

at least one venting opening which extends through the

elastomer body to the at least one inlay loop, wherein the

at least one venting opening establishes a connection 5
between the at least one inlay loop and an environment
surrounding the resilient force-transmitting member.

9. The force-transmitting member according to claim 8,
wherein the venting opening has, at leastin sections, a conical
course. 10

10. The force-transmitting member according to claim 8,
wherein the force-transmitting member is a joint disc with a
plurality of inlay loops including the at least one inlay loop
which are arranged in a circumferential direction and are
embedded in the elastomer body, the at least one inlay loop 15
being assigned at least one venting opening.

11. The force-transmitting member according to claim 10,
wherein the venting opening is arranged in each case in a
central region of the inlay loop between two receiving open-
ings. 20

12. The force-transmitting member according to claim 8,
further comprising a force-transmitting link with the at least
one inlay loop which is embedded in the elastomer body, the
venting opening being arranged in a central region of the inlay
loops between two receiving openings. 25

13. The force-transmitting member according to claim 8,
wherein the at least one inlay loop is formed in each case by
a thread bundle.



